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Fig. 6. BER and BPS throughput versus average channel SNR for ARRNS coded 512-subcarrier OFDM transmission employing QPSK over the Rayleigh fading
time-dispersive WATM channel of Fig. 1. The stipulated WER values were ￿ =1 0 ; 10 ; 10 ; and 10 .
Similarly, the black bars at residue indices of 48, 60, 72, 84,
and96inFig.5marktheresiduesforamode1(5,3)codeword,
with five transmitted residues, while the white marked residues
form a mode 2 (7, 3) code word, consisting of seven transmitted
residues. The first of this code word’s residues at residue index
is not visible on the figure, since its expected RER is
.ThedarkgraybarsofFig.5,finally,representamode
3 (9, 3) RRNS code word with 9 transmitted residues. The word
error probability for this mode 3 RRNS code word is 11.5%,
which exceeds the set threshold. Since there is no stronger code
in the set of coder modes of Table II, the lowest possible code
rate associated with the RRNS(9, 3) code was chosen.
Fig. 6 shows the BER performance and data throughput of
a 512-subcarrier ARRNS coded OFDM modem employing
QPSK overthefading time-dispersive channel of Fig. 1. Specif-
ically, Fig. 6(a) depicts the BER and BPS performance for the
modem employing no residue-interleaving, while in the context
of Fig. 6(b) a conventional rectangular residue-interleaver
was employed. This comparison is relevant and necessary,
since it is not intuitive, as to whether residue-interleaving
results in performance improvements. This is because the
residue-interleaving disperses the bursty channel errors across
theOFDMsubcarriers,which isexpectedtoimprovethecoding
performance of conventional fixed-rate coding. However, we
proposed adaptive RRNS-coding in order to combat the bursty
error distribution across the OFDM subcarriers, which was
designed to counteract the frequency-selective fading and its
bursty errors. Hence, interleaving and adaptive RRNS coding
may have disadvantageously interfered with each other, ne-
cessitating a comparison of the interleaved and noninterleaved
results.
It can be seen in Fig. 6 that the BER performance is fairly
similar for the interleaved and noninterleaved modems. Specifi-
cally, although the noninterleaved modem slightly outperforms
theinterleavedoneinBERtermsforWERsof andfor
atSNRvaluesinexcessof25dB,theBERdifference
is not significant. Upon comparing the achieved throughput,
however, it is clear that the noninterleaved modem offers an av-
erage throughput benefit of about 0.1 bit/symbol for all target
WERs in the SNR region up to 25 dB. Although not shown
explicitly, similar findings were valid also for the AOFDM sce-
narios of the next section. Hence, due to space constraints, we
only plotted results for the noninterleaved transceivers in the re-
mainder of the paper. Since the range of RRNS code rates is
limited, the BER performance at low values of SNR cannot be
significantlylowered.SimilarlytotheAOFDMsystems of[35],
transmission blocking—defined as assigning zero bits to the
low-qualityAOFDMsubband—wouldhavetobeintroducedfor
thelow-quality subcarriers,inorder toguaranteeacertain target
bit error rate. Let us now consider the combination of ARRNS
based coding and AOFDM modulation in the next section.
IV. ARRNS/AOFDM TRANSCEIVERS
In this section we will demonstrate that upon combining
AOFDM with adaptive RRNS coding, the low-SNR per-
formance can be dramatically improved by amalgamating
transmission blocking for the low-quality subcarriers with
adaptive error correction coding. We have advocated here the
target-BER adaptive modulation algorithm of [35] due to its
high performance and adjustability to different target bit error
rates.
The transmission parameter adaptation is performed in two
steps. First, the AOFDM modulation modes are allocated to
the subcarriers according to the algorithm outlined in [35]. Fol-
lowing this step, the number of bits to be transmitted in the
next OFDM symbol and their estimated bit error probabilities
, are known. On the basis of this, the code rate adaptation
algorithm calculates the residue error rates from (1), con-
structs the interleaver for the correct number of residues,
and invokes the appropriate codec modes for the RRNS code
words, as outlined above.